Summary Although several studies have reported associations of depressive state with specific nutrients and foods, few have examined the associations with dietary patterns in adults. We investigated the association between major dietary patterns and depressive symptoms in Japanese patients with depression. Subjects were 166 Japanese patients (104 men and 62 women), aged 22-74 y, who were treated at a hospital psychiatry clinic in Tokyo. Depressive symptoms were assessed using the Himorogi Self-rating Depression Scale (H-SDS) and Himorogi Self-rating Anxiety Scale (H-SAS). We categorized depressive symptoms into 3 types: physical, psychiatric, and anxiety symptoms. Dietary patterns were derived using principal component analysis of the consumption of 59 food and beverage items, which was assessed by a validated brief diet history questionnaire. Three dietary patterns were identified: 1) "plant foods and fish products," 2) "fish," and 3) "Western/meat." We calculated the correlation coefficients for the relationship between each dietary pattern score and depressive symptom score in unipolar depression vs. bipolar depression and in men vs. women. In bipolar depression, the plant foods and fish products pattern showed an inverse relationship with physical and psychiatric symptoms, and in men, this pattern showed an inverse relationship with psychiatric symptoms. The fish pattern and Western/meat pattern were not significantly associated with the 3 types of depressive symptoms. In conclusion, we identified 3 dietary patterns and found that associations between these patterns and depressive symptoms were observed only in bipolar depression and only in men.
Depression is a globally important health problem (1). In Japan, the prevalence of depression has been increasing and the suicide rate is among the highest in the world, with more than 30,000 deaths from suicide recorded over the last decade (2). Therefore, appropriate and consistent treatment for depression is required.
To date, several studies have been performed to elucidate the association of depressive symptoms with specific nutrients and foods such as folate (3-5), other B vitamins (4, 5), n-3 polyunsaturated fatty acids (5, 6), vitamin D (7, 8), vegetables (9, 10), and fish (11, 12); however, the results have been inconsistent. Investigation of the relationship between a single food factor and disease risk is controversial, considering that foods and nutrients are consumed together and their effects are complex and likely to involve interactions (13). To overcome these issues, analysis of dietary patterns has been widely performed to elucidate the relationship between diet and disease (14, 15) . Because a dietary pattern integrates the intake of multiple foods or food groups, it is expected to have a greater bearing on disease risk than any single nutrient (13).
To our knowledge, only 4 studies have examined the association between dietary patterns and depressive status (10, (16) (17) (18) . In a study of Australian adolescents, a Western dietary pattern (comprising high intakes of red and processed meats, takeaway foods, confectionery, and refined foods) was associated with poorer mental health (10). Conversely, in a study of elderly French women, a healthy dietary pattern (involving frequent consumption of vegetables and fruit) was associated with fewer depressive symptoms (16). In a UK study of middle-aged adults, a whole-food dietary pattern (high intakes of vegetables, fruits, and fish) was inversely associated with depressive symptoms, whereas a processedfood pattern (high intakes of processed meat, sweetened desserts, fried food, and refined grains) was positively associated with these symptoms (17). In terms of Japanese research, one study of both genders found that a healthy Japanese dietary pattern (high intakes of vegetables, fruit, mushrooms, and soy products) was associated with fewer depressive symptoms (18) . Moreover, depression is classified as a mood disorder with 2 subcategories: unipolar and bipolar (19) . To our knowledge, no studies have examined the association between dietary patterns and both types of depression. We accordingly examined the association between major dietary patterns and depressive symptoms in Japanese patients
Relationship between Dietary Patterns and Depressive Symptoms:
Difference by Gender, and Unipolar and Bipolar Depression with unipolar and bipolar depression.
OBjectiveS
In order to investigate the association between dietary patterns and depressive symptoms, we analyzed specific dietary patterns in patients with unipolar and dipolar depression.
SUBjectS anD MethODS
Subjects were 166 Japanese patients with depression who received treatment as outpatients of a hospital psychiatric clinic in Tokyo (104 men and 62 women; age, 22-74 y; average age, 38.7610.2 y). The main diagnosis was unipolar depression in 91 (54 men, 37 women) and bipolar depression in 75 (50 men, 25 women). All subjects provided written informed consent and the study protocol was approved by the Committee on Medical Ethics of the Himorogi Clinic. The study complied with the code of ethics of the World Medical Association (Declaration of Helsinki).
Depressive symptoms. We categorized depressive symptoms into 3 types: physical, psychiatric, and anxiety symptoms. These were evaluated using the Himorogi Self-rating Depression Scale (H-SDS; physical and psychiatric symptoms) and Himorogi Self-rating Anxiety Scale (H-SAS; anxiety symptoms). For both scales, we confirmed consistency with Hamilton's Rating Scale for Depression (20) and Hamilton's Rating Scale for Anxiety (21) , the most popular depression and anxiety measures in clinical studies (22) . Because both scales are self-administered, they have the advantage that they can be evaluated quickly in busy clinical practice. For each participant, we calculated scores for physical symptoms, psychiatric symptoms, and anxiety symptoms (symptom scores) by summing the points in each category.
Dietary assessment. Participants' dietary intake was assessed using a previously validated brief self-administered diet history questionnaire (BDHQ) (23) that contained items related to the consumption frequency of 56 different foods and beverages and 9 dishes commonly consumed in general Japanese populations. Dietary intakes of energy and selected nutrients were estimated using an ad hoc computer algorithm for the 56 foods and beverages of the BDHQ, with reference to the Standard Tables of Food Composition in Japan (24) . A validation study of the BDHQ conducted a comparison with the gold standard of 16-d weighed dietary records and showed significant correlation coefficients for 37 nutrients in both men and women (23) . In the present study, dietary supplements were not included in the calculation of dietary intake. Dietary patterns. Factor analysis was conducted to identify dietary patterns, and subsequent Kaiser-MeyerOlkin (KMO) and Bartlett tests showed that the present data were suitable for this type of analysis (KMO: 0.842, Bartlett: p,0.000). In this approach, 59 foods, dishes, and beverages were entered into the factor analysis. To identify the number of factors to be retained, we used the criterion of Eigenvalue.1.0, the most widely used criterion in factor analysis, as a first step. However, this procedure created 19 independent factors, a number too large for further analyses. The screen plots showed small breaks in the eigenvalues after factor 5, suggesting that retaining 3 or 4 factors would be optimal. We decided to retain 3 factors for further analyses. The factors were rotated by orthogonal transformation (VARIMAX rotation function in SPSS) to achieve a simpler structure with greater interpretability. After Varimax rotation, we excluded variables with low communality (.0.25) after factor extraction, leaving 31 items that were again entered into the factor analysis with Varimax rotation. Dietary patterns were named according to the food items showing high factor loading (absolute values). For each subject, scores for each dietary pattern were calculated from the factor analysis. A high score indicated a low frequency of consuming the foods included in that pattern. The dietary pattern scores were used to determine the association with depressive symptoms (details are given below).
Statistical analysis. T-tests were used to analyze differences in characteristics between unipolar and bipolar depression and between men and women. We calculated Spearman correlation coefficients for the following correlations: 1) between each dietary pattern score and energy-adjusted nutrient intake; 2) between scores for each dietary pattern and each depressive symptom score (for unipolar depression and bipolar depression); and 3) between scores for each dietary pattern and each depressive symptom score (for men and women). Correlation coefficients were calculated using an unadjusted model and models that adjusted for age, body mass 
ReSUltS
The factor loading matrix is shown in Table 1 . We identified 3 dietary patterns by factor analysis. The first was termed the "plant foods and fish products pat- tern" because it represented high intakes of vegetables (including potatoes), mayonnaise, soy products, seaweed, and fish products. The second was named the "fish pattern" because it represented high intakes of fish and fish dishes. The third was called the "Western/meat pattern" because it represented high intakes of meats, meat dishes, eggs, bread, Western-style cakes, biscuits, and confectionery. These 3 patterns accounted for 41.1% of the variance observed. Table 2 -1 presents characteristics of the study participants by diagnosis (unipolar vs. bipolar depression) and Table 2 -2 presents their characteristics by gender. Table  3 presents the correlation coefficients for the 3 dietary pattern scores and energy-adjusted nutrient intakes. 
Comparison between unipolar and bipolar depression
Subjects with unipolar depression were significantly older than those with bipolar depression (p50.004). However, there were no differences between the 2 groups in terms of symptom scores, dietary pattern scores, or energy-adjusted nutrient intake.
Correlation coefficients between each of the dietary pattern scores and each of the symptom scores for unipolar depression and bipolar depression are shown in Table 4 -1. In bipolar depression, the plant foods and fish products pattern score showed a positive correlation with physical symptom score and psychiatric symptom score, indicating that physical and psychiatric symptoms were more pronounced in those with infrequent intakes of vegetables, mayonnaise, potatoes, soy products, seaweed, and fish products. This correlation was maintained after adjusting for age, BMI, and sex. In unipolar depression, no correlation was observed between dietary pattern scores and symptom scores.
Comparison between men and women
Men showed a tendency toward higher BMI (p5 0.006) and had significantly greater energy intake (p50.001) than did women. However, men and women did not differ in terms of symptom scores or dietary pattern scores. Women had significantly greater energyadjusted intakes of fat, vitamin B1, vitamin B2, vitamin B6, folate, vitamin C, and n-6-fatty acid.
Correlation coefficients between the dietary pattern scores and depressive symptoms scores by gender are shown in Table 4 -2. In men, the plant foods and fish products pattern score showed a positive correlation with psychiatric symptom score, and the Western/ meat pattern score showed a positive correlation with physical symptom score. This indicates that psychiatric symptoms were more pronounced in men with infrequent intakes of vegetables, mayonnaise, potatoes, soy products, seaweed, and fish products, whereas physical symptoms were more pronounced in men with infrequent intakes of meats, meat dishes, eggs, bread, Western-style cakes, biscuits, and confectionery. However, the correlation between the Western/meat pattern score and physical symptom score was not maintained after adjusting for age, BMI, and diagnosis. In women, no correlations between dietary pattern and symptom scores were observed.
DiScUSSiOn
To the best of our knowledge, this is the first study to investigate the association between dietary patterns and depressive symptoms in Japanese patients with unipolar or bipolar depression. We identified 3 dietary patterns and found associations between these patterns and depressive symptoms only in bipolar depression and only in men.
In a study of healthy Japanese people, a healthy Japanese dietary pattern (high intakes of vegetables, fruit, soy products, and mushrooms) was associated with decreased prevalence of depressive symptoms (18) . Three other studies have examined the association between dietary patterns and depressive state (10, 16, 17). Among adolescents (age 14), higher intakes of leafy green vegetables and fruits were associated with good mental health in food group-based analysis (10). In a study of the elderly, a healthy dietary pattern (frequent consumption of vegetables and fruits and foods derived from these) was associated with a lower depression score in women (16). Lastly, in middle-aged adults, a wholefood pattern (high intakes of vegetables, fruits, and fish) was inversely associated with depressive symptoms (17). In the present study, high scores for the plant foods and fish products pattern (low intakes of vegetables, mayonnaise, potato, mushrooms, soy products, seaweed, and fish products) were associated with physical and psychiatric symptoms in bipolar depression alone, and with psychiatric symptoms in men alone.
Several previous reports have associated depressive symptoms with the B vitamin family (3-5). A previous study by the present authors found that intake of the B vitamin family was inversely associated with psychiatric symptoms of depression in men (25) . This finding was supported by the present study because the present male subjects had lower B vitamin family intakes than the female subjects (Table 2 -2); hence, the inverse association between intake frequency of vegetables and psychiatric symptoms in men that we detected might be ascribed to the combined effect of these nutrients on mood. However, no statistically significant difference was seen between bipolar depression and unipolar depression for intake of any nutrient in the present study (Table 2 -1), despite the inverse association between intake frequency of vegetables and physical/ psychiatric symptoms in bipolar depression.
No previous studies have compared unipolar depression with bipolar depression in terms of the associations between depressive symptoms and individual nutrients and eating habits. In the Diagnostic and Statistical Manual of Mental Disorders IVth edition, Text Revision (DSM-IV-TR), which provides the most widely used diagnostic criteria for depression, both unipolar depression and bipolar depression are categorized as mood disorders (19) . Although DSM-IV-TR differentiates unipolar and bipolar depression purely in terms of presence or absence of mania, actual symptoms in the clinical setting are less clear cut. In particular, it can be very difficult to differentiate the 2 forms of depression because in many cases the illness begins as unipolar depression and evolves into bipolar depression (26) . Other differentiating factors are that age at onset is lower and genetic factors stronger in bipolar depression (27) . Indeed, in the present study, those with bipolar depression were younger on average than those with unipolar depression (Table 2-1). A study that examined differences in sociodemographic factors in the 2 forms of depression found that those with bipolar depression were generally younger, less likely to be married, poorer, more commonly living alone, and less well educated than those with unipolar depression, and that they were more likely to have physical, educational, cognitive, occupational, and household limitations (28) . In other words, bipolar depression may be thought of as a more biological disor-der than unipolar depression. This may explain why we found associations between dietary pattern and symptom scores for bipolar depression but not for unipolar depression. The present study is noteworthy in confirming in a sample of patients with depression the association between plant foods and fish products pattern and depressive symptoms previously observed in the general population.
Finally, we will discuss the relationship between neurotransmitters involved in brain function and dietary patterns. Although the causes of depression remain to be elucidated, a decrease in the synaptic concentration of neurotransmitters such as serotonin and dopamine has been established (3, 4). These neurotransmitters are synthesized from protein-derived amino acids that can cross the blood-brain barrier, and their synthesis and metabolism are influenced in a complex manner by nutritional factors including coenzymes derived from vitamins such as vitamins B6 and B12, and folate (3-5). Relationships between each dietary pattern score and their nutrient contents were as follows: 1) the plant foods and fish products pattern score was inversely related to the intakes of protein and vitamins B1, B2, B6, and B12; 2) the fish pattern score was inversely related to the intakes of protein and vitamins B6 and B12; and 3) the Western/meat pattern score was not correlated with intakes of any of these nutrients (Table 3 ). In the present study, only the plant foods and fish products pattern score was associated with psychiatric symptoms (in bipolar depression and in men) (Tables 4-1 and 4-2). This might be associated with an increase of neurotransmitter concentration in the brain as described above.
Limitations of the present study
The purpose of this study was to describe dietary patterns in patients with depression, and to elucidate the relationship between dietary patterns and depressive symptoms (severity), but not to show an effect of dietary patterns on healthy subjects and patients with depression. Moreover, an association derived from a cross-sectional study does not necessarily indicate causality. Furthermore, factor analysis requires subjective decisions in determining the number of factors to retain, in choosing the method of rotation of the initial factors, and in naming the dietary patterns. It is also possible that the participants may have been incorrectly diagnosed, in keeping with previous findings that more than 1/3 of patients with bipolar depression have an erroneous diagnosis (29) . We did not examine the influence on dietary patterns of social factors (e.g., marital status, occupation, and educational history) in this study. Further, we did not examine the effect of medication on symptoms, an effect that is likely to be considerable. Finally, because the subjects of this study were outpatients of a Tokyo hospital, the findings should not be generalized to patients with a different background. 
